BAckground: Limited disease awareness among women may impact breast cancer stage-at-diagnosis in Tanzania, reducing survival. This study assessed breast cancer knowledge, screening practices, and educational preferences among outpatients at Tanzanian government-supported hospitals. Methods: A convenience sample of women was surveyed regarding (1) knowledge/beliefs of breast cancer etiology, risk factors, symptoms, treatment, (2) early detection knowledge/practice, and (3) educational preferences. results: Among 225 respondents, 98.2% knew of breast cancer; 22.2% knew someone affected by breast cancer. On average, 30% of risk factors and 51% of symptoms were identified. Most accepted one or more breast cancer myths. Among 126 aware of breast self-exam, 40% did not practice it; only 0.9% underwent regular clinical breast examinations despite 68% being aware of the procedure. Among treatments, 87% recognized surgery, 70% radiation, and fewer systemic therapy. Preferred educational sources were group sessions, television/radio, and meetings with breast cancer survivors. conclusions: This work reveals incomplete breast cancer awareness among Tanzanian women and promises to inform development of user-focused educational resources. 
Breast Cancer: Basic and Clinical Research

Background
Breast cancer is the most common cancer and a principal cause of cancer death among women globally. 1, 2 Once considered a disease of high-income countries, about 50% of breast cancer cases and 58% of breast cancer deaths occur in developing nations. 2 The five-year survival rate among women with newly diagnosed breast cancer in the United States has reached 89%. 3 In contrast, breast cancer cure rates in low-income countries are estimated to be below 40%. 4 Many advances in breast cancer control in high-income countries like the United States are attributed to attention to disease risk factors and symptoms, advances in early detection, and accessible and effective multimodality treatment. 1 The majority of breast cancer-affected women from lowincome countries like Tanzania present with advanced-stage disease, resulting in limited therapeutic options and persistently high mortality rates. 5 Delays in breast cancer diagnosis and treatment in developing nations are attributed to patient, healthcare provider, and system-mediated barriers to early detection and care. 6 In high-income countries with existing public health and health systems infrastructure, evidence-based guidelines for population-based breast cancer screening and early detection have been defined, developed, and implemented. These guidelines, principally focused on mammography, are commensurate with high living standards, and access to quality screening, diagnostic, and treatment services. In contrast, population-based breast cancer screening is a complex undertaking in under-resourced countries with limited public health infrastructure and fragmented health systems. Recognizing these limitations in existing resources, the Breast Health Global Initiative outlined international evidence-based breast health guidelines for low-and middle-income countries, grouping early detection, diagnosis, treatment, and care resource allocation into four tiers based on the country's existing services. Among resources dedicated to breast cancer early detection, the first tier ("basic level") of this four-tier algorithm included "development of culturally sensitive, linguistically appropriate local educational programs for target populations to teach the value of early detection, breast cancer risk factors, and breast health awareness (education and self-examination)." 7 This basic system of early detection, designed for the most resource-limited nations, is focused on attention to early signs and symptoms of the disease, clinical breast examination (CBE), and timely referral for diagnosis and treatment.
Little is known about general breast cancer awareness, prevention, and early detection practices among women from low-resource countries, including Tanzania. This baseline knowledge is essential to the development of culturally and linguistically appropriate educational programs that promote understanding of and attention to evidence-based, lifestyledirected breast cancer prevention interventions, breast health awareness, and early detection and treatment.
The aim of this study was to assess breast cancer knowledge, beliefs, and practices among low-income Tanzanian women related to: (i) disease-associated risk factors, (ii) causes (including myths and folklore), (iii) early detection, (iv) treatment, and (v) existing and preferred sources of information. The ultimate goal of the work was to inform development of effective breast cancer educational resources for Tanzanian women aimed at removing barriers to evidencebased prevention and early detection interventions.
Materials and Methods
Ethical research clearance was secured from the appropriate authorities before initiation of this study. For approval at each of the three study hospitals, chief medical officers at the corresponding district municipal offices were provided with a copy of the survey instrument as well as the detailed research proposal. Letters of approval obtained from the chief medical officers were submitted to directors of research at each study hospital for site approval. study design. A structured verbal survey was completed by Tanzanian women presenting to one of three district hospitals for outpatient medical care.
setting. Participants. Participants included a convenience sample of 225 adult women, presenting for outpatient care at one of three study RCH clinics between May and July 2012. The study cohort of adult women seeking outpatient care was selected as the target population for development of breast cancer-related educational resources. The sample size was determined by the study design, a review of existing literature, and the number of potentially eligible participants attending RCH clinics.
Procedures. Potential participants were met in the waiting areas of the three RCH clinics by one of two bilingual Tanzanian research assistants. Interviews were administered at different times on different days at each study site. Research assistants briefly explained the background of the study and the types of questions to be asked during the interview. All women who agreed to participate in the study completed a written informed consent document in Kiswahili, the national language of Tanzania. Research assistants read and reviewed the informed consent document for women with limited literacy. Potential participants were informed that their involvement in the study would not impact their medical care. They were advised that they could elect to not respond to all survey items.
Surveys were completed verbally and in person. Recruitment concluded when the target cohort of 75 women was reached at each of the three hospitals for a total sample size of 225 women. There were no monetary incentives for participating in the study. survey instrument. The survey instrument used was adapted from an existing instrument employed in a study of breast cancer awareness conducted in Benin City, Nigeria. 9 It was reformatted for ease of data collection; ie, several of the questions were converted to table format. A bilingual research assistant translated the adapted survey into Kiswahili. The survey was back-translated into English by another research assistant to confirm the accuracy of the translation.
The survey instrument included 23 items and was designed to take approximately 20 minutes to complete, allowing for data collection while the women waited to be seen by clinic staff. Most items required yes/no/don't know responses; multiple-choice responses were required for the sociodemographic and preferred educational resource items.
The first section of the instrument recorded respondents' sociodemographic characteristics including age, income, education level, marital status, and profession. The second section gauged respondents' (i) general health beliefs, including perceptions of the etiology of illness and bad health, and (ii) attitudes and beliefs regarding the seriousness of and personal risk for breast cancer. The third section assessed respondents' (i) knowledge of breast cancer-associated risk factors, and knowledge and practices regarding breast cancer screening [breast self-exam (BSE) and clinical breast exam (CBE)], (ii) perceptions of breast cancer causes based on common myths and folklore, (iii) knowledge of symptoms, and (iv) awareness of treatment options. The fourth section solicited knowledge of existing sources of breast cancer information, as well as preferences regarding the type and format of educational resources or programs. data collection. Two trained Tanzanian research assistants collected participant data on a paper copy of the survey instrument. All surveys were coded and did not contain participant identifying information. Coded surveys were collected, and the results were entered into a secure electronic database for subsequent analysis.
Analysis. Data presented summarize responses to questions related to participants' (i) overall awareness of breast cancer, including perception of the seriousness of the disease, (ii) perception of personal risk of breast cancer, (iii) knowledge and beliefs of breast cancer risk factors and causes, (iv) knowledge and practice regarding breast cancer screening and early detection, (v) awareness of symptoms, (vi) knowledge of breast cancer treatments, (vii) existing sources of breast cancer information, and (viii) preferred educational resources. results study participants. A total of 225 women participated in the study (75 from each study site). The sociodemographic characteristics of participants are summarized in Table 1 A total of 120 respondents (53.3%) knew that breast cancer could spread to other parts of the body, and 89 women (39.5%) reported that breast cancer was contagious. A majority of women (n = 173; 76.9%) did not believe that breast cancer was stigmatized in their community.
Women were asked to compare the seriousness of breast cancer to other diseases (ie, HIV, TB, malaria). A total of 94 risk factors for breast cancer. Table 2 shows that more than half of the women (52.9%) identified alcohol as a risk factor for breast cancer, followed by not breastfeeding (47.6%), and diet (36.9%). Only 16.4% of respondents identified a positive family history as a risk factor for breast cancer. On average, participants correctly identified only 30% of risk factors listed. Table 2 summarizes respondents' beliefs regarding causes of breast cancer based on common myths and folklore. Among the most common beliefs, 82.2% accepted that putting money under one's brassiere causes breast cancer, 70.2% believed that breast cancer is the will of God, 33.3% noted that breast cancer resulted from an enemy attack, and 26.7% believed that the act of scratching one's breast can cause cancer.
knowledge and practice relative to breast cancer screening and early detection. Table 3 summarizes respondents' knowledge and practices relative to breast cancer screening and early detection interventions. A total of 99 (44%) reported never hearing of BSE. Among the 126 who had heard of it, 25.4% practiced it regularly, 34.1% practiced it occasionally, and 40.5% never practiced it; 40.8% of respondents accurately described how to do BSE. Women who were aware of BSE were also asked what factors would encourage and discourage them from doing this exam. Encouraging factors cited were knowledge of the procedure (87.7%), an available instruction sheet (56.9%), and the opportunity to attend an awareness program (39.0%). Common responses for procedure deterrents were lack of knowledge about the procedure (46.2%), forgetfulness (30.0%), and feeling overworked/too busy (30%). A total of 19 (8.4%) stated that nothing would prevent them from doing BSE.
Respondents' knowledge and receipt of CBE were assessed. Thirty-two percent of respondents were not aware of CBE; 60.4% had heard of it but had not received a CBE, 6.2% had received at least one CBE, and two women reported having an annual CBE. When respondents were asked if they believed that they were at risk of getting breast cancer, 101 (44.9%) selected "Don't Know," 69 (30.7%) selected "No," 53 (23.6%) selected "Yes," and one did not respond. Among the 53 women who stated that they were at risk, 24.5% believed they were at high risk, 50.9% claimed to have a medium risk, 13 .2% reported that they were at low risk, and 11.3% did not specify their level of risk. The most common reason for perceived high risk was the belief that all women were susceptible to the disease (68.9%).
knowledge and beliefs of breast cancer risk factors and causes. Respondents were asked to identify established knowledge of breast cancer treatments. Women were asked a series of questions to assess their knowledge and beliefs regarding breast cancer treatments. When asked if traditional healers can cure breast cancer, 88.4% responded "No." Most respondents (n = 213; 94.7%) agreed that breast cancer is treatable in a hospital. Among allopathic treatment options offered: 87.1% (n = 196) noted that surgery was a common treatment for breast cancer, followed by radiation by 70.2% (n = 158), oral medicines by 44.4% (n = 100), and chemotherapy by 28.4% (n = 64).
education intervention feedback. When asked about existing sources of information contributing to their knowledge of breast cancer, 113 (50.2%) selected television as their main source of information, 82 (36.4%) selected the radio, 20 (8.9%) selected other people, 55 (24.4%) selected the general media (unspecified source), and 16 (7.1%) selected hospitals. Very few selected posters/brochures (n = 2; 0.9%), schools (n = 2; 0.9%), or newspapers/magazines (n = 4; 1.8%) as educational sources. Most participants (n = 219; 97.3%) responded that it was important for their community to have access to a breast cancer educational program or resource.
Summarized in Table 4 , the most favored future sources of educational materials (selected as very good or good) included forming groups for health education (218; 96.8%), television or radio programs (220; 97.7%), and breast cancer survivors teaching other women about the disease (212; 94.2%).
discussion
Sub-Saharan African countries, including Tanzania, face substantial threats from diseases once thought to be rare in low-income nations. Cases of breast cancer are expected to increase in Tanzania as communicable diseases (such as HIV, malaria, and tuberculosis) are better controlled. Furthermore, as certain breast cancer-associated lifestyle behaviors, such as poor diet and lack of exercise, are affected by national development efforts, breast cancer incidence is predicted to increase. 1, 11 Because cancer treatment is generally more costly than the expense for care of most communicable diseases, this demographic transition is likely to strain Tanzania's meager national health care budget. 12 Efforts aimed at breast cancer prevention and early detection are essential to limiting the burden of breast cancer in Tanzania. The Breast Health Global Initiative cited culturally and linguistically sensitive public education as the first and most basic step in implementing a breast health program. Prerequisite to the development of culturally appropriate educational resources is broad understanding of (i) the target populations' baseline knowledge, attitudes, beliefs, and practices related to breast cancer prevention and screening, (ii) potential barriers to risk reduction and early detection, and (iii) preferences regarding types and sources of educational resources.
This work examined general breast cancer awareness as well as potential patient-mediated barriers to breast cancer prevention, diagnosis, and care among 225 urban Tanzanian women representing the target population for future public breast cancer education programs and resources. We show that survey participants had (i) incomplete know ledge of breast cancer risk factors and early detection methods, and (ii) current beliefs in common myths and folklore regarding the causes of breast cancer. Few respondents had regular CBEs, and many demonstrated incomplete knowledge of breast cancer symptoms. Furthermore, they reported incomplete awareness of available allopathic breast cancer treatments, particularly systemic therapies, including chemotherapy and oral medications (ie, hormonal therapy).
There has been limited study of breast cancer awareness in sub-Saharan Africa. A survey of employed civil servants from Benin City, Nigeria examined general awareness of breast cancer risk factors and symptoms. This earlier work revealed greater knowledge of breast cancer risk factors in comparison to the data presented here. Specifically, among the Nigerian women surveyed, 37.5, 14.3, 39.2% correctly identified family history, obesity, and age, respectively, as breast cancer-associated risk factors. In comparison, among the Tanzanian women surveyed, only 16.4, 14.2, 26.2%, respectively, acknowledged these risk factors in our survey. Although greater awareness of breast cancer risk factors may reflect the higher education level among participants of the Nigerian study (92% reported a secondary or tertiary education), it may also reflect other sociodemographic factors, or national or regional differences in the availability of educational resources.
There are very limited data regarding breast cancer awareness in Tanzania. However, a 2002 study examined cervical cancer awareness among Tanzanian women. Similar to breast cancer stage-at-diagnosis data in Tanzania, this work showed that more than 90% of the patients studied had late-stage disease at the time of diagnosis. Like the data presented here, overall knowledge of cervical cancer was low, and the majority of women were not aware of the importance of cervical cancer screening. The authors linked late-stage disease presentation to respondents' incomplete knowledge of symptoms, and lack of access to screening and early detection interventions. This pattern is consistent with barriers to adequate breast cancer control in Tanzania. 13 To our knowledge, there are no previous reports of Tanzanian women's preferences for breast cancer educational resources. Among participants of the work presented here, most preferred face-to-face group educational sessions. Other preferred sources of information were television and radio programs, as well as breast cancer survivors serving as educators. Each of these sources of educational materials and programs could be developed through existing community, clinic, or hospital-based venues within Dar es Salaam.
limitations
Although this study provides valuable insight into Tanzanian women's awareness of breast cancer and preferences for educational resources, there are several important limitations of the results presented.
First, this study included only women from urban Tanzania. Findings cannot be generalized to women from less populated areas, particularly rurally remote regions of the country.
Second, although trained, bilingual research assistants collected survey responses from participants verbally and in person, and strict translation measures were followed in developing the survey instrument, we recognize that literacy and language barriers may have influenced the validity of the data collected.
Third, because this study included women presenting for care at government-funded, hospital-based outpatient clinics, the results presented may not reflect (i) the knowledge, beliefs, and screening practices of women who do not have access to medical care, (ii) those who receive care at private hospitals or clinics, or (iii) those who seek treatment from traditional healers.
Fourth, although this work reflected a broad sociodemographic population relative to age, education level, and income, the small study population limited the broad generalizability of this work for Tanzania and other African nations. Furthermore, because this work involved women presenting to RCH clinics for care, it did not reflect the knowledge, attitudes, and beliefs of women older than 55 years, which is an important demographic limitation relative to breast cancer risk. However, breast cancer prevention and awareness resources should be focused on women in early adulthood because of the long latency period of this disease.
Fifth, we were unable to broadly assess availability of local and regional screening and treatment services at a health system level, and recognize that differences in awareness and access to these services may have impacted survey responses.
conclusions
This study shows that urban Tanzanian women have incomplete knowledge of breast cancer risk factors, symptoms, and treatment. Beliefs in common myths and folklore relative to causes of breast cancer persist among the women surveyed. This work provides valuable insight into preferred sources/ methods of education, and promotes development of effective educational resources aimed at reducing patient-mediated barriers to breast cancer prevention, early detection, and care in Tanzania. Importantly, efforts aimed at removing barriers to breast health promotion and early detection must be combined with investment in public health infrastructure and service delivery at the provider and facility level to improve prompt access to effective breast cancer diagnostic and treatment services.
